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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is superior in heat resistance , drive voltage is low, 
furthermore compound which makes production of organic 
electroluminescent element where light emission efficiency is 
highpossible is offered. 

[Means to Solve the Problems] 

anthracene compound which is displayed with 
below-mentioned General Formula (I ) 



(In Formula, Ar<sup>l</sup> and Ar<sup>2</sup>, 
becoming independentrespectively, aromatic hydrocarbon 
ring of optionally substituted 5 or 6 members ring or 
monocycle basis of aromatic heterocycle orshow condensed 
ring group of 2 - 5, R<sup>K/sup> and R<sup>2</sup>, 
becoming independentrespectively, condensed ring group of 
aromatic hydrocarbon ring of tertiary amino group , 5 or 6 
members ring or monocycle basis or show2 of aromatic 
heterocycle - 5. However, R<sup> 1 </sup> and 
R<sup>2</sup> together not to be times when it is a tertiary 
amino group , in addition when R<sup>l</sup>and/or 
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R<sup>2</sup> shows tertiary amino group , aromatic 
hydrocarbon ring group or heteroaromatic group , as forthese 
furthermore optionally substitutable . ) 



Claims 

[WMBtftOlSlB] 
[»** l] 

TSE-fl&5£(l)-eS£;K-&7>r-7-b>m'fb£! 



Ar 1 
Ar 2 




(I) 



[Claim(s)] 
[Claim 1] 

anthracene compound which is displayed with 
below-mentioned General Formula (I ) 

[Chemical Formula 1 ] 



Ar 1 fccfct; Ar 2 I*. -ttl-pfta&LTB 

<b*tftai*fci*»siijitt*«(o*ais*fci* 

2-5 ttftgft&SI-fr. £fc(4 3 $7£/*£S 



(In Formula, Ar<sup>K/sup> and Ar<sup>2</sup>, 
becoming independentrespectively, condensed ring group of 
aromatic hydrocarbon ring of optionally substituted 5 or 6 
members ring or monocycle basis or show2 of aromatic 
heterocycle - 5. Inside R<sup>K/sup> and R<sup>2</sup>, 
on one hand you display aromatic hydrocarbon ring of 5 or 6 
members rings or monocycle basis or 2 - 5 condensed ring 
group of aromatic heterocycle , other displays aromatic 
hydrocarbon ring of 5 or 6 members rings, or or monocycle 
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to «Efc. R 1 tS&lS&tzl* R 2 3 $7S/S, 

I'M 



«HB-»a(i)icfci\r . at 1 *j at 2 **i 
;uS. ^^;us, 7>uuHL tittoWjju 

[■** 3] 

»E-»a(I)lc*Jt\r, R 1 fecfctf r 2 

tut* «bi^ittt«trft»#a i 2 



[ft 2] 



(M) 



basis or 2 - 5 condensed ring group of aromatic heterocycle 
displays tertiary amino group . Furthermore, when 
R<sup>l</sup>and/or R<sup>2</sup> shows tertiary amino 
group , aromatic hydrocarbon ring group or heteroaromatic 
group , as for thesefurthermore optionally substitutable . ) 

[Claim 2] 

In aforementioned General Formula (I ), Ar<sup>l</sup> and 
AKsup>2</sup> becomingindependent, respectively, 
anthracene compound . which is stated in the Claim 1 which 
is chosen from optionally substituted phenyl group , naphthyl 
group , anthryl group , carbozolyl group , thienyl group , 
pyridyl group and makes feature 

[Claim 3] 

In aforementioned General Formula (I ), R<sup>K/sup> and 
R<sup>2</sup> becomingindependent respectively, 
anthracene compound . which is stated in Claim t or 2 which 
is chosen from tertiary amino group , phenyl group , naphthyl 
group , anthryl group , biphenyl group , and carbozolyl group 
as for these furthermore optionally substituted it makes 
feature 

[Claim 4] 

compound which is displayed with above-mentioned General 
Formula (I ), isdisplayed with any of below-mentioned 
General Formula (II ) or (III ), the anthracene compound . 
which it makes feature, states in any of the Claims 1 through 
3 

[Chemical Formula 2] 




(xt*. Ar l frb Ar 4 [*. &*$feSLT. 

*LTl>Ti Si* 5 XI* 6 Jt9<D£5£ftft;k 

mmztzit^mmmmcommmRit 2-5 <d 



[ft 3] 




r 1 Ar 5 

hi* (in) 



(In Formula, Ar<sup>4</sup>, independently, condensed ring 
group of aromatic hydrocarbon ring of 5 or 6-member ring 
which are good having possessed substituent or monocycle 
basis or displays 2of aromatic heterocycle - 5 from 
AKsup>l</sup>. ) 

[Chemical Formula 3] 



(jC4>, At 1 , At 2 . Ar 5 ^b Ar 7 tt, &*ffi3:LT. 

LT^Ttfil* 5 XI* 6 *&<Dtt 



(In Formula, Ar<sup>7</sup>, independently, condensed ring 
group of aromatic hydrocarbon ring of 5 or 6-member ring 
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TE-ltt5*(Vi)T?»*ti*7>h7-fe>»ilW* 
lit 4] 



(VI) 




which are good having possessed substituent or monocycle 
basis or displays 2of aromatic heterocycle - 5 from 
AKsup>K/sup>, Ar<sup>2</sup>, Ar<sup>5</sup>. ) 

[Claim 5] 

anthracene derivative which is displayed with 
below-mentioned General Formula (VI ) 

[Chemical Formula 4] 



£«U Ar 1 fccfctf Ar 2 l4«HB-« felt* 
tl^»-efc*o )£, TI5— flSiC(IV)&l/(V)l?S 



[ft 5] 



aromatic boron derivative which is displayed (In Formula, 
X<sup>K/sup> and X<sup>2</sup> display halogen atom in 
eachindependence, AKsup> K/sup> and Ar<sup>2</sup> 
when in aforementioned General Formula (I ), are 
synonymous. ), with below-mentioned General Formula (IV ) 
and (V ) 

[Chemical Formula 5] 



Ar 3 -< 



(IV) 



lib 6] 



[Chemical Formula 6] 



(v) 



(3*. R 3 ~R 6 l*7kM&Xtzltm®£ttLZ^ 
r**t^T^a**>»S*L, R 3 1 R\ R 5 1 R 6 
f*e£LT«£»J*LTfcfil*o Ar 3 RU Ar 4 It 

mmmo&m&xit 2-5 om^m^mto) 



[»*« 6] 



manufacturing method . of anthracene compound which (In 
Formula, R<sup>3</sup>~R<sup>6</sup> shows hydroxy 
group or optionally substituted alkoxy group , 
R<sup>3</sup> and R<sup>4</sup>, R<sup>5</sup> and 
R<sup>6</sup> connecting, are good forming ring. 
AKsup>3</sup> and Ar<sup>4</sup> becoming independent 
respectively, aromatic hydrocarbon ring of optionally 
substituted 5 or 6-member ring or monocycle basis of 
aromatic heterocycle or display condensed ring group 2 - 5. ) 
with it reacts it makesfeature, is shown with above-mentioned 
General Formula (II ) 

[Claim 6] 

At least, it possesses layer which contains anthracene 
compound whichis stated in any of Claims l through 5 it 
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Specification 

[0001] 

■k>m4t&®k*<j)9ti&i3mz®+zb<Dvti> 

•So 



[0002] 

ft*. »M!!©WMI&3te(EL)**£LTf*, *t 

**t»<D n-vi wutami¥mitvt!>& z n s. 

CaS. SrS^lC, »* + i&-e*4 Mn *>ift±jll7C 
*(Eu, Ce, Tb, Sm K— ?Lfctfl»5t-tt 
«n?&**«» ±E(D*«Wmfr&tt«Lfc EL 



l)XaE»A<jeS>S(-ft(= 50~1000Hz), 



2)KM*EA<S5^(-Aa:lc~200V 8«), 
3p;u*9-fcj6«B«(1*l=#fi(=IBIHA«* 



2003-5-21 

makes feature, the organic electroluminescent element . 
[Claim 7] 

organic electroluminescent element . where organic 
electroluminescent element , has light emitting layer between 
anode and the cathode which oppose it possesses layer which 
contains anthracene compound which is stated in any of 
Claims 1 through 5 , between said light emitting layer and 
anode makes feature, states in Claim 6 

[Claim 8] 

organic electroluminescent element , has light emitting layer 
between anode and cathode which opposeas said light 
emitting layer possesses layer which contains anthracene 
compound whichis stated in any of Claims 1 through 5 , 
organic electroluminescent element . which it makesfeature, 
states in Claim 6 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention being something regarding organic 
electroluminescent element , as for details,applying electric 
field on light emitting layer which consists of organic 
compound , it is a organic electroluminescent element , and a 
said anthracene compound and regarding manufacturing 
method something whichpossess layer which includes 
anthracene compound of specific structure in thin film type 
device which discharges light. 

[0002] 

[Prior Art] 

Until recently, in ZnS , Ca S, SrS etc which is a II-Group VI 
compound semiconductor of inorganic material as the 
electroluminescence (EL ) element of thin film type , those 
which Mn and rare earth element (Eu, Ce, Tb, Sm etc)which 
are a light emitting center dope are done are general, but as 
for EL device which is produced from above-mentioned 
inorganic material , 

1) alternating current drive necessity (Generally 50 - 1000 
Hz), 

2) drive voltage is high, (Generally - 200 Vextent ), 

3) making full color difficulty (There is a problem in 
especially blue . ), 

4) Cost of periphery drive circuit is high, 
With it has possessed problem which is said. 
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[0003] 

IH^li: 8-tKn*v*/U><7)7^-^At§ 
^©liBS6(Appl.Phys.Lett.,51 #,913 H,1987 
EL *^titttLTl63ta*a)*tt&aSA<ft 



JBS*fe*£K— ^ffcCi (J.AppI.Phys.,65 
#,3610 Jt,1989 *f )T\ *3tS&*0lRl±-V>K3fc 



[0004] 

(Dffizlzt. 5fi*H©*t *4<tLT, ^ 0, J(p-7xzib 
Jl/t*V)-l,4-7i- U>t*-b>]. tK'J(3-t;u 



[0005] 

[^0|A<«}*Lcfcdtri)^ii] 

lot 

[0006] 

&W£fite. 9, i0-ftlc3?#J£S£^u fro 



[0003] 

But, recently, for improving above-mentioned problem , it 
reached thepoint where development of EL device which uses 
organic thin film is done. 

Especially, in order to raise light emission efficiency , 
optimization of types of the electrode is done with efficiency 
improvement of carrier fill from the electrode as objective , 
large improvement of light emission efficiency has done 
bycomparison with EL device which uses conventional 
anthracene or other single crystal with development (Applied 
Physics Letters , Vol.5 1 ,913page , 1 987 )of organic 
electroluminescent element which provides light emitting 
layer where positive hole transport layer and 8 -hydroxy 
quinoline where it consists of aromatic diamine consist of 
aluminum complex . 

In addition, dope is done with thing (Journal of Applied 
Physics (0021 - 8979, JAPIAU ), 6 Vol.5 ,3610page ,1989 ) 
which, alsoimprovement of light emission efficiency and 
conversion etc of light emitting wavelength are done the 
fluorescent pigment for coumarin or other laser with 
aluminum complex of for example 8-hydroxy quinoline as 
host material . 

[0004] ■;*■ 

w 

Above-mentioned way to other than electroluminescent « ir¥ 
element which uses low molecular weight material ,poly (p-;\ 
phenylene vinylene ), poly [2 -methoxy -5- (2 
-ethylhexyloxy ) - 1 and 4 -phenylene vinylene ], also ; 
light-emitting material of low molecular weight 
anddevelopment of element which mixes electron transfer 
material are done in developmentand poly vinyl carbazole or 
other polymer of electroluminescent element which uses poly 
(3 -alkyl thiophene ) or other polymeric material as material 
of light emitting layer . 

[0005] 

[Problems to be Solved by the Invention] 

In order to apply organic electroluminescent element to flat 
panel * display or other display element , heat resistance , low 
drive voltage , high light emission efficiency etc which is 
superior is required. 

Among those, these inventors result of diligent investigation, 
anthracene compound of thespecific structure is effective 
concerning improvement of light emission efficiency ,you 
discovered , reached to this invention . 

[0006] 

[Means to Solve the Problems] 

this inventor etc, in order to solve above-mentioned problem , 
diligent investigation is repeated, 9 and 1 0 - aromatic group 
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2. 6-(4l=1#Sa)«Mfca*#ALfc«r««7>h 

jiaiL**w*aj«Lfc. 



fiP*>. *JS0Jtf)^gf4. TIB-jftiC(l)1?a**i 



[0007] 
[ft 7] 




en 



possesses in rank, at same time2 and 6 - novel anthracene 
compound which introduces specific substituent intorank, has 
performance which is superior, you discovered andachieved 
this invention . 

Namely, as for gist of this invention , anthracene compound 
which isdisplayed with below-mentioned General Formula 
(I) 

[0007] 

[Chemical Formula 7] 



Ar 



[0008] 

(S^xAr 1 fc«J:tf Ar 2 14, -t*l**liUfcLT« 

14 2-5 a)ffi£H»£;F-f , R 1 fccfctf R 2 

5 */cl4 6 JUKO^ffKftfc**]!* 
fc(*3f»***«©J|lSt**fcf* 2-5 
»£SUftWl4,5 6 A30)*ftKft 
ft7k^*fct4^#«6«^^©miS**fcl4 

2-5 ttftmt$£-*-fr . *fci* 3 $75/*£s 

t\ fcfc, R 1 tS&Zfmtzlt R 2 # 3 $75/*, 
3?#&Klb**Jg*£fcl4^§&&3SlJf*£ 

'So 



[0009] 

BIT, **W*BlBlcttlwr*o 
*5SW©ftd*l*»E-«a(l)-C***t** 

J6**-rftt©Tf&or . 2. 6 e as cfci; 9, io a 

-fta(I)lCfcl%T At 1 fttf Ar 2 It. **l«l4Bl 
£LT, M^*S^LT L^Tt <fcl* 5 XI4 6 MS 

msaxtt 2-5 (D^mm^to 

#*L<I* 5 *fctt 6 A9a££ftK1k*Xa 



[0008] 

It exists in organic electroluminescent element which (In 
Formula, AKsup>l</sup> and Ar<sup>2</sup>, becoming 
independentrespectively, condensed ring group of aromatic 
hydrocarbon ring of optionally substituted 5 or 6 members 
ring or monocycle basis or show2 of aromatic heterocycle - 5. 
Inside R<sup>K/sup> and R<sup>2</sup> on one hand you 
display aromatic hydrocarbon ring of 5 or 6 members rings or 
monocycle basis or 2 - 5 condensed ring group of aromatic 
heterocycle , other displays aromatic hydrocarbon ring of 5 or 
6 members rings, or or monocycle basis or 2 - 5 condensed 
ring group of aromatic heterocycle displays tertiary amino 
group . Furthermore, when R<sup>l</sup>and/or 
R<sup>2</sup> shows tertiary amino group , aromatic 
hydrocarbon ring group or heteroaromatic group , as for 
thesefurthermore optionally substitutable . ) possesses this 
manufacturing method and layerwhich contains this and 
makes feature. 

[0009] 

[Embodiment of the Invention] 

Below, this invention is explained in detail. 

As for compound of this invention being something which 
possesses the structure which is shown with aforementioned 
General Formula (I ), there is afeature in 2 and 6 rank and 9 
and 1 0 rank being substituted. 

AKsup>K/sup> and Ar<sup>2</sup>, becoming 
independent respectively, aromatic hydrocarbon ring of 
optionally substituted 5 or 6-member ring or monocycle basis 
of aromatic heterocycle or show condensed ring group 2 - 5 in 
the General Formula (I ). 

aromatic hydrocarbon ring of preferably 5 or 6 members ring 
or, monocycle basis of aromatic heterocycle or with 
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[0010] 

Ar 1 fccfctf Ar 2 A<*fL5*«BUfc£LT(i, /\P 
-;U»;>h^>*,xh*i/*«(D«*«[ 1-6 

*;u#-;u**©ft*tt 2-7 ©7;u=i+v*;u 

©7U-;U^vS;vX^;U75/». v-f v7 
□ t°;U75y**©i?7;i/*;U75ya;^/7x- 

;u75/*. 3?x- ju^^;u7syS^©v7'J 
~^75y*;v^>v;u75ya, s?7x**n, 

7^S^i:©v7^;u+;U7^yS^A^Ifb 
R'fc^fctf R 2 l*#*&£lC % 3$75/*, fc&l^ 

(i 5 XI* 6 JUS©^**ft<b**JS*fcli* 

#K«^s©.*ii*xii 2-5 (Dmsmmz 
irnsxis 2-5 om^imx^o 



[0011] 



3 »75/*£LTIi* $?*^U75/*. vlf 

;u7^yft, v7i- ;u7^/*, 7xz^t7f 

;U75/*&ifft*tt 1-7 ©7;U+;U»^>7U 
© s 2-3 ©tt£JS*A<*tf S>*U 

*T*t^lc^x-;uS, -f7T)is&s 7>MJ;u 

[0012] 

* #&1tfSiiI*<fcLT , »*L<I* 5 *fcl* 6 ft 

*«»*fci* 2-3 ©tt^ai*3&^(f 

±E© R 1 R 2 A< 3 S&7S/S. ^§J£j£ 



condensed ring group 2 -3, phenyl group , naphthyl group , 
anthryl group , pyridyl group , thienyl group , carbozolyl 
group is desirable even among them. 

It is a particularly preferably , phenyl group , naphthyl group 
or a carbozolyl group . 

[0010] 

You can list alkoxy carbonyl group ;phenoxy group , 
benzyloxy group or other aryloxy group ;diethyl amino 
group , diisopropylamino group or other dialkyl amino 
group ;di phenyl ami no group , phenyl naphthyl amino group 
or other diaryl amino group ;dibenzyl amino group , di 
phenethyl amino group or other di aralkyl amino group etc of 
alkoxy group ;methoxycarbonyl group , ethoxy carbonyl 
group or other carbon number 2-7 of alkenyl group ;methoxy 
group , ethoxy group or other carbon number 1-6 of alkyl 
group ; vinyl group or other carbon number 2-7 of halogen 
atom ;methyl group , ethyl group or other carbon number 1-6 
as substituent which Ar<sup>l</sup> and Ar<sup>2</sup> 
can possess. 

R<sup>l</sup> and R<sup>2</sup> in each independence,^ 
tertiary amino group , or aromatic hydrocarbon ring of 5 orS 
6-member ring or, monocycle basis of aromatic heterocycle or 
show condensed ring group 2-5. 



However inside at least one of R<sup> 1 </sup> and 1 
R<sup>2</sup> above-mentioned monocycle basis or is %■ 
condensed ring group 2-5. 

[0011] 

As tertiary amino group , alkyl group of carbon number 1 -7; . 
and those which such as dimethylamino group , diethyl amino 
group , diphenylamino group , phenyl naphthyl amino group , 
possess aryl group you can list can list particularly preferably 
aryl amino group . 

As aromatic hydrocarbon group , aromatic hydrocarbon ring 
of preferably 5 or 6 members ring or, monocycle basis of 
aromatic heterocycle oryou can list condensed ring group 2 - 
3, especially phenyl group , naphthyl group , anthryl group etc 
is desirable evenamong them. 

[0012] 

As heteroaromatic group , aromatic hydrocarbon ring of 
preferably 5 or 6 members ring or, monocycle basis of 
aromatic heterocycle oryou can list condensed ring group 2 - 
3, especially pyridyl group , quinolyl group , thienyl group , 
carbozolyl group etc is desirable evenamong them. 

When above-mentioned R<sup>K/sup> and R<sup>2</sup> 
are tertiary amino group , aromatic hydrocarbon ring group or 
the heteroaromatic group , as for these furthermore optionally 
substitutable . 
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[0013] 

iST'J-;u73/*lcfeixT(i, SKIS? (eft 

[0014] 
lit 8] 





H 




[0013] 

You can list halogen atom , alkyl group , alkoxy group , 
aryloxy group , aryl amino group , alkyl amino group , 
aromatic hydrocarbon group , heteroaromatic group etc as this 
kind of substituent . 

Regarding said aryl amino group , 2 aryl group which are 
connected to nitrogen atom toconnect be good forming 
nonaromatic ring mutually, as this kind of example,for 
example 

[0014] 

[Chemical Formula 8] 



[0015] 

i-i4TE-»aai)*fcii(in)ffli^*i*'e* 




(id 



[0015] 

Such as is listed. 

You can list compound which is displayed more concretely 
with the any of below-mentioned General Formula (II ) or 
(III ) as compound which isdisplayed with General Formula 
(I). 

[0016] 

[Chemical Formula 9] 



[0017] 

Ar 1 frb Ar 4 I*. LT. 
*LTl*T*ai* 5 XI* 6 ftS(D^#&0Hb7K 

mm^tzit^mmmmommAxit 2-5 © 

[0018] 

ut 10] 



[0017] 

(In Formula, Ar<sup>4</sup>, independently, condensed ring 
group of aromatic hydrocarbon ring of 5 or 6-member ring 
which are good having possessed substituent or monocycle 
basis or displays 2of aromatic heterocycle - 5 from 
AKsup>I</sup>. ) 

[0018] 

[Chemical Formula 10] 
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[0019] 

(5t*. Ar 1 A>b Ar 7 Its &*%k±LLX. 

mmztzitmgmmmmamm&xi* 2-5 © 
[0020] 

-»a(II)lC*JI+S Ar 3 fccfctf Ar 4 iLTI*,- 

«i(i)icfci+s Ar l fc<fci; at 2 tmfficn&tfm 

— jtt3*(III)ICj3l+-& ArWiLTI*. 
iCfeltft Ar 1 ifc £tf Ar 2 £|g»<D*jb<3jt If b*U 

;n-wu7sy*fc£ 3 $t7'j-;u7£/S£ 

[0021] 

Mb 11] 



[0019] 

(In Formula, Ar<sup>7</sup>, independently, condensed ring 
group of aromatic hydrocarbon ring of 5 or 6-member ring 
which are good having possessed substituent or monocycle 
basis or displays 2of aromatic heterocycle - 5 from 
AKsup>K/sup>. ) 

[0020] 

Also basis to which you can list group which is similar to the 
AKsup>K/sup> and Ar<sup>2</sup> in General Formula 
(I ) as Ar<sup>3</sup> and Ar<sup>4</sup> in the General 
Formula (II ), is desirable is similar. 

Also basis to which you can list group which is similar to the 
AKsup>K/sup> and Ar<sup>2</sup> in General Formula 
(I ) as Ar<sup>5</sup>~Ar<sup>7</sup> in general formula 
(III ), isdesirable is similar. 

Depending, -NAKsup>5</sup>Ar<sup>6</sup>) displays 
terniery aryl amino group such as diphenylamino group , 
phenyl naphthyl amino group . 

Regarding said aryl amino group , 2 aryl group which are 
connected to nitrogen atom toconnect be good forming 
nonaromatic ring mutually, as this kind of example,for 
example [ 

[0021] 

[Chemical Formula 1 1] 






H 



op 



[0022] 

»#*lf&*l«. 
[0023] 

-«SC(II)lCfclt* Ar 3 fc<fctf Ar\ &XflZ-1BL 



[0022] 

Such as is listed. 
[0023] 

It is a most preferably , aryl amino group or a N- carbozolyl 
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a(ni)ICfclt« Ar 7 A^L5**»*tL-C, ft 

-»a(ii)fc<fci;(iii)'c***i4c4ie>a)<b^* 

tilery. 3 «7»j-;i/Tsy»t*«Kft* 
**<DM*a>»tt**1-*<b^«*f»*^tA< 



[0024] 

TIB-fiSiC(VII) 
[0025] 

[<b 12] 




group as substituent which Ar<sup>3</sup> in General 
Formula (II )and Ar<sup>7</sup> in Ar<sup>4</sup>, and 
general formula (III ) can possess. 

characteristic where as for these compound which are 
displayed with General Formulas (II ) and (III ), ionization 
potential is low, is good making positive hole transporting 
material is shown. 

Especially, as for possessing high glass transition temperature 
and melting point important problem , heat resistance in 
organic electroluminescent element is satisfied. 

In addition, compound which is displayed with general 
formula (III ) with the asymmetric compound which possesses 
substituent of type which differs, because ofthis, be able to 
acquire compound which possesses characteristic of the both 
of terniery aryl amino group and aromatic hydrocarbon 
group , characteristic which is desired iscontrolled is 
possible . 

[0024] 

Following on for example description below, it can produce 
compound of the this invention . 

Below-mentioned General Formula (VII ) 

[0025] 

[Chemical Formula 12] 



(VI i) 



[0026] 

(it*. Ar 1 fccfctf Ar 2 Itffirffi-ft felt* 
tmm o )T?$£ft&7>h^iz>^b£$)<h, FJT 

TfE-Sft5t(Vi) 

[0027] 
lit 13] 



(VI) 




[0026] 

Making use of anthracene compound which is displayed with 
(In Formula, as for Ar<sup>K/sup> and AKsup>2</sup> 
when in theaforementioned General Formula (I ), synonymy. ) 
and the halogenating agent which includes desired halogen 
atom below-mentioned General Formula (VI ) 

[0027] 

[Chemical Formula 13] 
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[0028] 

(Ht*s x' fcj:!/ x 2 li&*afc±z:ic/\py>is^ 
£gU Ar 1 Ar 2 i*grE-tta(i)icjsit-& 



Kvtf.mm<DW&& x(x i*/\py>K*s 

frt")***4N-=l/\£ll-f5K(J. Org. Chem. , 
vol. 44, No.25, 4733 (l979))A<Jf 

•So 

2-5 te^UgST?**. 
[0029] 

&mztiz*%vt}mtLTit. N,N-V^U 

«j^pp'<>*>. -hP^>4f>, h;ux>, + 
vbx y^ju-fep v;u^. ifJUrav^* 
fctt*fc£ A<*(f ?>*iSA<. Z*ie><Z>5*. N,N- 

»»©£ffl*l*. -«ftS(vn)©<b&»lc»L 

T. 5-50 MfS, #SL<I*. 10-20 11 
[0030] 

'SltSStt 50 deg C frb 200 deg C <0«Sffl, *f 
£L<I* 50 deg C frb 100 deg C, J5I£B#Ph1I* 

0.5-48 i*iwgS-eft*o 

RItftT*, fi***>MPL. WWLfcttl* 
ML. 7*h>*fcl4*Tf**L 
ft*ttilil«*^4o 

*^y-;u^*ic«cUL. ffittLfcttA&Bift 

L> ^/-;u*fctt*-C2fe»Lft«-r*ttfB 

y5ry-;uA^*l=ttlilLrt«fffiL«EL^a^lc 
I*. Btggx^JK v<7PPy^>HT*ttttiL. ft 



2003-5-21 

[0028] 

halogen atom-containing anthracene compound which is 
displayed with (In Formula, X<sup>K/sup> and 
X<sup>2</sup> display halogen atom in eachindependence, 
Ar<sup> I </sup> and AKsup>2</sup> when in 
aforementioned General Formula (I ), are synonymous. ) is 
obtained. 

As halogenating agent it is not something which especially is 
limited. N- succinimide (Journal of Organic Chemistry (0022 
- 3263, JOCEAH ), vol. 44, No.25, 4733 (1979)) which 
possesses desired substituent X (X displays halogen atom . ) 
is used for ideal. 

amount used of halogenating agent is 2 - 10 times mole , 
preferably 2-5 times mole extent vis-a-vis compound which 
isdi splayed with aforementioned General Formula (VII ). 

[0029] 

Reaction usually is done under inert atmosphere such as dry 
nitrogen and argon . 

In addition, reaction usually is executed in inert solvent . 

You can list N,N- dimethylformamide , N- methyl 
pyrrol idone , dimethyl sulfoxide , chlorobenzene , 
dichlorobenzene , trichlorobenzene , nitrobenzene , toluene , 
xylene , methyl cellosolve , ethyl cellosolve or water etc, as 
inert solvent which is used,but among these, N,N- 
dimethylformamide , N- methyl pyrrolidone is ideal. 



As for amount used of solvent , usually, 5-50 weight 
multiple , preferably , 10-20weight multiple are 
suitablevis-a-vis compound of General Formula (VII ). 

[0030] 

As for reaction temperature from 50 deg C range of 200 deg 
C, as for 100 deg C, reaction time 0.5 - 48 -hour extent is 
from preferably 50 deg C. 

If after reaction termination , it cools reaction mixture , it 
filters crystal which wasprecipitated, washes with methanol , 
acetone and or water dries object compound is acquired. 

In addition, cooling, when crystallization it does not do, if it 
discharges reaction mixture to methanol , or water it filters 
crystal which itprecipitated, washes with methanol and or 
water dries object compound is acquired. 

Discharging to methanol , or water it does not precipitate, 
when,if it extracts with ethylacetate , dichloromethane and etc 
washing, it dries andconcentrates it is good. 
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JUATSK.N-^JUtfP'JK:/. lUUK^M 
[0031] 

5K(D n-M&S x I*. SiJcDMPyXTF-lcgt 

m x 1***11* £ a ^mw=f- \zm &t sis 

(Chemistry Letters, 41 l(1985))A<3*lf btl&o 

(ROfccfcTAv) 

[0032] 



[<b 14] 
R 3 

Ar-B 

R 4 



It can refine product with according to need recrystallization 
or column chromatography . 

In this case, N,N- dimethylformamide , N- methyl 
pyrrolidone , chlorobenzene , dichlorobenzene , toluene , 
ethylacetate , chloroform , methylene chloride etc is ideal as 
refining solvent . 

[0031] 

It is good replacing N- substituent X of N- succinimide in 
according to need , aforementioned literature , to another 
halogen atom . 

You can list reaction (Chemistry Letters (0366 - 7022, 
CMLTAG ), 41 1 (1985)) which substitutes for example 
bromine atom in iodine atom . 

Consequently, halogen compound which is acquired 
below-mentioned General Formulas (IV ) and (V ) 

[0032] 

[Chemical Formula 14] 



(IV) 



[0033] 
lit 15] 



[0033] 

[Chemical Formula 15] 



(v) 



[0034] 

(St*. Ar 3 Ar 4 l*iC(II)ICj3(tfttP«. 

R 3 ~R 6 l**lMtefd*1IBUi£tf LTl^Ttcfc 
lx7JU3*5/**«U R 3 1 R\ R 5 1 R 6 

^mmm^tn^i3^ i )> / f}i(Chcm. Rev., 
Vol.95, 2457 (\995))lZXEL&tt&ZhlzM % 

«rE-»a(ii)'e***ift7>^"fe>s<b** 



[0035] 

*fc-«aaii)«>*3icii«Eofcffi«)«*»* 

**i«/\Py><b7>h7-b>1b*»lcj3L\T, 
/xpy^BB^ X 1 X 2 TIB 

-asiE(vn) 



[0034] 

anthracene compound which is displayed with 
aforementioned General Formula (II ) byreacting with 
aromatic boron derivative and Suzuki coupling method 
(Chemical Reviews , Vol.95, 2457 (1995)) which are 
displayed with the(In Formula, as for Ar<sup>3</sup> and 
Ar<sup>4</sup> when in Formula (II ), synonymy, 
R<sup>3</sup>~R<sup>6</sup> shows hydroxy group or 
optionally substituted alkoxy group , R<sup>3</sup> and the 
R<sup>4</sup>, R<sup>5</sup> and R<sup>6</sup> 
connecting, are good forming ring. ), is obtained. 

[0035] 

In addition like general formula (III ) when substituent of type 
which differsis provided in asymmetry , in halogenation 
anthracene compound which is displayed with the for 
example aforementioned Formula (VI ), inside one side of 
halogen atom X<sup>K/sup> and X<sup>2</sup>, 

U~1 a r* 1 17 1~ /\ 71 T \ 
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[0036] 
lit 16] 
Ar^Ar 6 

H 



(VII) 



below-mentioned General Formula (VII ) 
[0036] 

[Chemical Formula 1 6] 



[0037] 

(S*.Ar 5 fc<feU:Ar 6 (iMBie(III)ICfc(t§<!:|5] 
*)-ea**l*£ff*75>R»(*£ Ullmann 
£l£(Organic Synthesis, 1 #,544 M)s l£lMi Pd 
;£(Tetrahedron Letters, vol.39, 2367 (1998))lz£ 



fcfc, -NAr 5 Ar 6 AtmiZ-Av 1 £»ALT 

*<fcl*o 



jw*n»(«*tf Br t i)t-r*^ti-cty, s 
**wicfcM+5-tta(i)-ca**i*<b*»(D 



[0038] 

[Si] 



[0037] 

If it substitutes aromatic amine derivative and Ullmann 
reaction which are displayed with (In Formula, as for 
AKsup>5</sup> and Ar<sup>6</sup> when in 
theaforementioned Formula (III ), synonymy) (Organic 
Synthesis ,Vol.l ,544page ), or with Pd method (Tetrahedron 
(0040 - 4020, TETRAB ) Letters, vol.39, 2367 (1998)) and it 
should havesubstituted halogen atom of other with aromatic 
ring which corresponds to Ar<sup>7</sup> with 
above-mentioned Suzuki coupling method etc. 

Furthermore, before introducing 
-NAr<sup>5</sup>AKsup>6</sup>, it is possible to 
introduce-AKsup>7</sup>. 

In addition, atom which differs (for example Br and I ) with 
by doing, making use ofdifference of reactivity in compound 
which is displayed with theaforementioned General Formula 
(VI ) which is made starting material , halogen atom 
X<sup>K/sup> and the X<sup>2</sup>, yield it is better, 
can acquire asymmetry compound . 

representative example of compound which is displayed with 
General Formula (I ) in the this invention , is shown in 
below-mentioned Table l , but the compound of this 
invention is notsomething which is limited in this. 

[0038] 

[Table l] 
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Mr*- 


R 1 


R 2 
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-@-C(CH3)s 


HQ-C{CH3)3 
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[0040] [0040] 
[S3] [Table 3] 
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[S5] [Table 5] 
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R 2 



-Q-CH3 



[0043] 
6] 



[0043] 
[Table 6] 
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[0044] [0044] 
[£ 7] [Table 7] 
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[0047] 

im 10] 



[0047] 
[Table 10] 
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[Sll] [Table 11] 
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[S 12] 
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[Table 12] 
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[0050] 
[a 13] 



[0050] 
[Table 13] 
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[0051] 

im 14] 



[0051] 
[Table 14] 
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[0052] [0052] 
[8 15] [Table 15] 
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[0053] [0053] 
[* !6l [Table 16] 
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[0098] 



[0097] 

Next, referring to attached figure , you explain embodiment of 
organic electroluminescent element of this invention in detail. 

As for Figure 1 it is a sectional view which shows one 
example of structure of organic electroluminescent element 
which is used for this invention in schematic , but it is 
notsomething which is limited in this. 

As for 1 as for substrate , 2 as for anode , 4 as for hole 
transporting layer , 5 light emitting layer , 7 cathode each you 
display. 

[0098] 

As for substrate I being something which becomes support of 
organic electroluminescent element ,it can use sheet , metal 
plate and metal foil , plastic films and sheet etc of quartz and 
glass . 

Especially glass sheet and sheet of polyester , 
polymethacrylate , polycarbonate , polysulfone or other 
transparent synthetic resin are desirable. 

When synthetic resin substrate is used, it is necessary to 
consider to gas barrier property . 

When gas barrier property of substrate is too small, because 
organic electroluminescent element deteriorates has , with 
external air which passes substrate it isnot desirable. 
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i ±izitmm 2 At»(t6*i*A<» n*s 2 1* 

C(DHSI*. ffl«» 7;U5^A, ft. IS. --v 

itjffttf i ±i=»M*»j«ufcy,»* i ±ic 

t-Cf -S(Appl.Phys.Lett.,60 #,2711 M,1992 

»m 2 ttji<c*«Bji-c*«ur»jaf 
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[0100] 

T?ft«-ftiC(i)-ea*ii-6<bd«iS^t;lii4, 



Because of this, synthetic resin substrate providing dense 
silicon oxide film etc at least in the one surface , also method 
which guarantees gas barrier property is one of the preferred 
method . 

[0099] 

It can provide anode 2 on substrate 1 , but anode 2 is 
somethingwhich carries out role of positive hole injection to 
positive hole transport layer . 

This anode configuration is done usually, oxide or other metal 
oxide , copper iodide or other metal halide , carbon black , or 
poly of the aluminum , gold , silver , nickel , palladium , 
platinum or other metal , indium and/or tin (3 -methyl 
thiophene ), by polypyrrole , polyaniline or other conductive 
polymer etc. 

Formation of anode 2 usually is done by sputtering method , 
vacuum vapor deposition method etc is many. 

In addition, in case of metal oxide fine particle , conductive 
polymer fine powder or other of silver or other metal fine 
particle , copper iodide or other fine particle , carbon black , 
electrical conductivity , it disperses to the suitable binder resin 
solution , it is possible also to form anode 2 by application 
doing on the substrate 1. 

Furthermore, in case of conductive polymer directly it forms 
thin film , the application doing conductive polymer on 
substrate 1, it is possible also on substrate 1 to form anode 2, 
with electrolytic polymerization (Applied Physics 
Letters , Vol.60 ,271 lpage ,1992 ). 

anode 2 laminating with substance which differs, forming 
ispossible. 

thickness of anode 2 differs depending upon transparency '* 
which isneeded. 

When transparency is needed, transmittance of visible light , 
as usually, isdesignated 60% or more , preferably 80% or 
more , it is desirable , in this case, the thickness , usually, is 5 
- 1000 nm , preferably 10~500nm extent . 

When it is possible to be a opaque , anode 2 may be same as 
the substrate 1 . 

In addition, furthermore also it is possible to laminate 
electrically conductive material which differs on 
above-mentioned anode 2. 

[0100] 

It can provide positive hole transport layer 4 on anode 2. 

In case of element of configuration which is shown in Figure 
1 , thelayer which includes compound which is displayed with 
General Formula (I ) which is a feature of this invention is 
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provided as this positive hole transport layer 4. 

Furthermore, if layer which includes compound which is 
displayedwith General Formula (I ) anode between light 
emitting layer which it mentions latershould have existed, is 
possible to have possessed layer of the option between 
between, or said layer and light emitting layer said layer and 
the anode . 

[0101] 

It is a material which can transport positive hole where 
positive hole injection efficiency from the anode was high as 
condition which is required to material of the positive hole 
transport layer generally, at same time, was filled efficiently, 
it isnecessary . 

For that, ionization potential is small, transparency is high 
vis-a-vis light of visible light , furthermore degree of positive 
hole transport is large, furthermore it issuperior in stability , 
impurity which becomes trap is difficultto occur when 
producing and when using, it is required . 

In addition, quenching doing light emitting from light 
emitting layer in order totouch to light emitting layer 5, 
forming [ekisaipurekkusu ] between light emitting layer it 
does notdecrease it can seek efficiency . 

Other than above-mentioned general requiring, when of 
application of vehicle mounting display application was 
thought, furthermore heat resistance is required to element . 

Therefore, as Tg, material which possesses value of 85 deg C 
or greater is desirable. 

[0102] 

compound which is displayed with General Formula (I ), in 
order to fill upmany of above-mentioned condition , is 
desirable. 

Furthermore, hole transporting layer 4 is good containing 
positive hole transporting material of public knowledge 
inaddition to compound which is displayed with General 
Formula (I ). 

It can form positive hole transport layer 4 with painting 
method or vacuum vapor deposition method etc. 

In case of painting method , to add binder resin and paint 
improver or other additive , which do notbecome trap of 
positive hole , depending upon at least 1 kind and 
necessitymelt and manufacture applied solution , application 
it does compound which isdisplayed with General Formula 
(I ) on anode 2 with spin coating method or other method , 
dries andforms positive hole transport layer 4. 

As binder resin , you can list polycarbonate , polyarylate , 
polyester etc. 
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Because binder resin decreases when addition quantity is 
many, degree of positive hole transport , less one is desirable, 
usually, 50 weight % or less are desirable. 

[0103] 

In case of vacuum vapor deposition method , inserting 
compound which is displayed with the General Formula (I ) in 
crucible which is installed inside vacuum vessel , inside the 
vacuum vessel with suitable vacuum pump exhaust after 
doing, heating crucible to 1 0<sup>-4</sup>Pa extent and said 
compound evaporating, to face crucible , positive hole 
transport layer 4 isformed on substrate 1 where anode was 
formed, 

membrane thickness of positive hole transport layer 4, 
usually, is 5 - 300 nm , preferably 10~100nm . 

This way in order to form thin film evenly, it can use vacuum 
vapor deposition method generally well. 

[0104] 

It can provide light emitting layer 5 on positive hole transport 
layer 4. 

As for light emitting layer 5, from anode being filled positive; 
hole which moves positive hole transport layer and being / 
filled from cathode in between electrode whichcan give 
electric field , excitation being done electron which moves ttfe 
electron transport layer 6 by recombination , it is formed from 
fluorescence compound which shows strong light emitting . 

It is a compound where stability it possesses thin film form 
condition as the fluorescence compound which is used for 
light emitting layer 5, shows high fluorescence yield with the* 
solid state , can transport positive hole and/or electron 
efficiently, it is necessary . 

. Furthermore with electrochemical and chemically stable , 
impurity which becomes the trap is when producing and when 
using compound which is difficult tooccur, it is required . 

[0105] 

8 -hydroxy quinoline aluminum complex or other metal 
complex (Japan Unexamined Patent Publication Showa 
59-194393disclosure ), 10 -hydroxy benzo metal complex of 
[h ] quinoline (Japan Unexamined Patent Publication Hei 
6-3223 62disclosure ), the bisstyryl benzene derivative (Japan 
Unexamined Patent Publication Hei I - 245087disclosure , 
same 2 - 222484 disclosure ), bisstyryl arylene derivative 
(Japan Unexamined Patent Publication Hei 2- 
247278disclosure ), metal complex of (2 -hydroxyphenyl ) 
benzothiazole (Japan Unexamined Patent Publication Hei 
8-31 5983disclosure ), you can list the[shirooru ] derivative 
etc as material which fills up this kind of condition . 
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These light emitting layer material usually are laminated on 
hole transporting layer by vacuum vapor deposition method . 

[0106] 

In addition, it uses among aforementioned positive hole 
transport layer material , aromatic amine type compound 
whichpossesses fluorescence as light emitting layer material it 
is possible . 

membrane thickness of light emitting layer 5, usually, is 3 - 
200 nm , preferably 5-100 nm . 

It can form with method where also light emitting layer is 
similar to the positive hole transport layer , but usually it can 
use vacuum vapor deposition method . 

[0107] 

light emission efficiency of element as it improves, with 
objective which changes emission color , thing (Journal of 
Applied Physics (0021 - 8979, JAPIAU ), 6 Vol.5 , 
3610page , 1989 ) etc which fluorescent pigment for coumarin 
or other laser dope isdone is done with aluminum complex of 
for example 8-hydroxy quinoline as host material . 

Be able to apply this doping technique , to also light emitting 
layer 5, you can use various fluorescent pigment in addition to 
coumarin as material for dope . 

You can list perylene , pyrene , anthracene , coumarin and 
those derivative etc as fluorescent pigment which gives blue 
light emitting . 

As green color fluorescent pigment , you can list quinacridone 
derivative , coumarin derivative etc. 

As yellow fluorescent pigment , you can list rubrene , 
[perimidon ] derivative etc. 

As red color fluorescent pigment , you can list DCM 
compound , benzopyran derivative , rhodamine derivative , 
benzo thioxanthene derivative , aza benzo thioxanthene etc. 

[0108] 

In addition to fluorescent pigment for above-mentioned dope 

according to host material , laser research and 

Vol.8 ,694page ,803page ,958page (1980 ); same 

Vol.9 ,85page (1981 ), you canuse fluorescent pigment which 

is enumerated as dopant charge for light emitting layer . 

Above-mentioned fluorescent pigment as for quantity which 
dope is done, 10 <sup>-3</sup>~ 10 weight % is desirable 
vis-a-vis host material . 

[0109] 

Above-mentioned fluorescent pigment method which dope is 
done isexplained to host material of light emitting layer 
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In case of application , it adds binder resin and leveling agent 
or other paint improver or other additive which do notbecome 
trap of electron and quenching agent of light emitting and 
theaforementioned light emitting layer host material and 
fluorescent pigment , for dope furthermore inaccordance with 
necessary, it adjusts applied solution which is melted, the 
application it does on positive hole transport layer 4 with spin 
coating method or other method , dries and forms light 
emitting layer 5. 

As binder resin , you can list polycarbonate , polyarylate , 
polyester etc. 

Because binder resin decreases when addition quantity is 
many, positive hole /electron mobility , lessone is desirable, 
50 weight % or less are desirable. 

[01 10] 

In case of vacuum vapor deposition method , inserting 
aforementioned host material in crucible which is installed 
inside vacuum vessel , fluorescent pigment which dope is 
doneinserting in another crucible , inside vacuum vessel with 
suitable vacuum pump exhaust after doing, heating each 
crucible simultaneously to 1 0 <sup>-6</sup>Torr extent . 
andevaporating, it forms layer on substrate to face crucible .< 

In addition, it is possible to evaporate those which mix . ' J' 
theabove-mentioned material beforehand at specified ratio as 
other method .making use of same crucible . 

[0111] 

When above-mentioned each dopant dope it is done in light 
emitting layer ,dope it is done in uniform , in film thickness.-; 
direction of light emitting layer , but the concentration 
distribution may be in film thickness direction . 

dope it does in only boundary vicinity of for example positive 
hole transport layer side.conversely, dope is possible to 
boundary vicinity of cathode side to do. 

cathode 7 carries out role which fills electron to light emitting 
layer 5. 

material which is used as cathode 7 uses material which is 
used foraforementioned anode 2, it is possible , but to do 
electron injection efficiently, metal where work function is 
low is desirable, tin , magnesium , indium , calcium , 
aluminum , silver or other suitable metal or can use those 
alloy . 

As embodiment , you can list magnesium -silver alloy , 
magnesium -indium alloy , aluminum -lithium alloy or other 
low work function alloy electrode . 

Furthermore, cathode and also fact that insert LiF , Mg 
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F<sub>2</sub>, Li <sub>2</sub>Oor other extremely thin 
insulating film (0.1 - 5 nm ) the light emitting layer or 
electron transport layer in boundary, efficiency of element is 
effective method which improves, (Applied Physics Letters , 
70 volume, 152 page ,1997 ; Japan Unexamined Patent 
Publication Hei I0-74586disclosure ;IEEE Trans .electron . 
devices , Vol.44 ,1245page ,1997 ). 

membrane thickness of cathode 7 usually is similar to anode 
2. 

With objective which protects cathode which consists of low 
work function metal furthermore, work function stability 
laminating metal layer increases the stability of element on 
this vis-a-vis atmosphere highly. 

Because of this objective , aluminum , silver , copper , nickel , 
chromium , gold , platinum or other metal is used. 

[0112] 

Efficiency of positive hole injection furthermore improving, 
at same time, with objective which improves adhesion force 
to anode of organic layer entirety , also the positive hole 
transport layer 4 and inserting anode buffer layer 3 between 
anode 2 are done, (Figure 2 reference). 

When by fact that anode buffer layer 3 is inserted, drive 
voltage of element of initial stage goes down when 
simultaneously, continuous drive doing element with constant 
current , there is an effect to which also voltage increase 
iscontroled. 

contact of anode be able to form uniform thin film well as 
condition which is required to material which is used for 
anode buffer layer , stability, namely, melting point and glass 
transition temperature are high in thermal , 100 deg C or 
greater are requiredas 300 deg C or greater , glass transition 
temperature as melting point . 

Furthermore, ionization potential to be low positive hole 
injection from anode is easy, thedegree of positive hole 
transport is large, it is listed . 

[0113] 

Because of this objective , copper phthalocyanine or other 
phthalocyanine compound (Japan Unexamined Patent 
Publication Showa 63- 295695disclosure ), polyaniline 
(Applied Physics Letters , Vol.64 , 1245page ,1994 ), 
polythiophene (optical Materials, Vol.9 , 125page , 1998 ) or 
other organic compound and sputter * carbon film (Synth. 
Met, 9Vol. 1 , 73page , 1997 ) and, vanadium oxide , 
ruthenium oxide , molybdenum oxide or other metal oxide (J. 
Phys.D, Vol.29 , 2750page , 1996 ) is reported so far. 

[0114] 
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Also case of anode buffer layer , it is thin film formation 
possible with as similarto positive hole transport layer , but in 
case of inorganic substance , furthermore, it can use the 
sputtering method and electron beam vapor deposition 
method , plasma CVD method . 

membrane thickness of anode buffer layer 3 which is formed 
like above, usually, is 3 - 100 nm , preferably 5~50nm . 



[0115] 

Furthermore it improves light emission efficiency of element 
as objective ,it is possible to provide electron transporting 
layer 6 between light emitting layer 5 and cathode 7. 

As for electron transporting layer 6, it is formed from 
compound which can transport the electron which was filled 
from cathode in between electrode which cangive electric 
field to direction of light emitting layer 5 efficiently. 

It is a compound which can transport electron which 
possessed electron mobility where electron injection 
efficiency from cathode 7 is high as electron transport ability 
compound which is used for electron transport layer 6, at 
same time, is high was filled and efficiently, it isnecessary . : 

[0116] 

8 -hydroxy quinoline aluminum complex or other metal , 
complex (Japan Unexamined Patent Publication Showa vr 
59-194393disclosure ), 10 -hydroxy benzo metal complex , 
oxadiazole derivative , di styryl biphenyl derivative , 
[shirooru ] derivative , 3- of [h ] quinoline or5 -hydroxy 
flavone metal complex , benzoxazole metal complex , 
benzothiazole metal complex , tris benzimidazolyl benzene \ 
(U. S. Patent No. 5,645,948 number), quinoxaline compound. 
(Japan Unexamined Patent Publication Hei 
6-207 169disclosure ), phenanthroline derivative (Japan 
Unexamined Patent Publication Hei 5-331 459disclosure ), 
you can list 2 -t-butyl -9,10-N,N'-di cyano anthraquinone 
diimine , n-type hydrogenation amorphous silicon carbide , 
n-type zinc sulfide , n-type zinc selenide etc as material which 
tills up this kind of condition . 

membrane thickness of electron transport layer 6, usually, is 5 
- 200 nm , preferably 10-100 nm . 

[0117] 

electron transporting layer 6 is formed by laminating on light 
emitting layer 5 with painting method or the vacuum vapor 
deposition method to similar to hole transporting layer 4. 

Usually, it can use vacuum vapor deposition method . 

Furthermore also being possible on structure , namely, 
substrate of opposite to Figure 1 to laminate in order of 
cathode 7, light emitting layer 5, positive hole transport layer 
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[0118] 

X-Y Vh'J^X«l=E«**lfc«it 

[0119] 

[jtikM 

JsiT(c*it«ai;Kit«s*ifT**w*ji 



-1 (Dit^O No.lC*H£-f 

* Iftffl 1 (2,6-v^P ^-9, 10-v^i-;U7> h^-fe 

9, 10-v^x ~ JU7> h^-fel/ 8.58g(26mmol)i: , 
N-^Pta/N^i-fSK 23.13g(130mmol)£ 
177ml <D N,N-$/>^U7fal,A75KrcjD;U 3 
MT. 80 deg C 1? 36.5 t%mix.fot<-&tzo 

sLfomjik. mmsMMu t 

•bh>*#*m\ 5.18g0>*1«fet&*ttfl!>2,6- 
v^P ; E-9,10-v7i-JU7>h7-b>^^r(l|X 
$41%) 0 

MS=486 -C g M«jfc-»Lfc. 



184^310 deg Co 

'h-nmr i=«fcy, ftxac&i&ltftt 2 fit 6 tt 

[0120] 

'H-NMR(CDC1 3 ( <5 =ppm)):7.37(dd,2H), 
7.42(m,4H), 7.53(d,2H), 7.58(m,2H), 
7.61(m,4H), 7.82(d,2H) 

[0121] 

[4b 17] 



2003-5-21 

4, anode 2, as previously mentioned done, alsoit is possible to 
provide organic electroluminescent element of this invention 
between 2 substrate where at least one transparency is high. 

In same way, also it is possible to laminate in structure 
ofopposite to aforementioned each layer configuration which 
is shown in Figure 2 or Figure 3 . 

[0118] 

organic electroluminescent element , in which of structure 
where element , anode and cathode whichconsist of structure 
which is arranged in single element , array are arranged in 
X-Ymatrix state it can apply this invention. 

[0119] 

[Working Example(s)] 

Listing Working Example and Test Example below, you 
explain this invention concretely, but if the this invention does 
not exceed gist , it is not something which is limitedas these 
examples. 

Furthermore, No. of compound in Working Example below 
corresponds to No. of compound of Table 1 . 

synthesis example I (2 and 6 -dibromo -9,10-biphenyl 
anthracene synthesis ) 

9 and 10 -biphenyl anthracene 8.58g (26 mmol ) with, N- 
bromo succinimide 23. 1 3g (130 mm ol ) in addition to N,N- 
dimethylformamide of 177 ml , under nitrogen , 36.5 hours it 
reacted with 80 deg C. 

After reaction termination , precipitation was filtered, 
methanol wash , acetone washing was done, the yellow-brown 
powder of 5.18 g 2 and 6 -dibromo -9,10-biphenyl anthracene 
were acquired (yield 41% ). 

It agreed with object compound with mass analysis value MS 
=486. 

melting point 3 1 0 deg C. 

With <sup>K/sup>H-nmr , substituted position of bromine is 
2 position and 6 position , youverified . 

[0120] 

<sup>K/sup>H-nmr (CD CKsub>3</sub> (;de =ppm )): 
7.37 (dd,2H ), 7.42 (m,4H ), 7.53 (d,2H ), 7.58 (m,2H ), 7.61 
(m,4H ), 7.82 (d,2H ) 

[0121] 

[Chemical Formula 1 7] 
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[0122] 

2(2,6-v3-K-9,10-v7x-^U7>h^-tz 

£fltm 1 Vm^tltz 2,6-v^P^-9,10-v7x 
-;U7>h^-tz> 4.98g(10mmol)<t, B^\tM^ 
A 41.73g(25lmmol). S^tffl 15.86g(83mmol) 
£ 30ml (©^+l->^;i,'J>^h l J75KIC*P^. 
8*T. 145dcgC-C8SBBSJt*-frfco 



*«B£fc,4.93g OHfe»*tt© 2,6-va- 

K-9,io-v:?x^;u7>h7^>£f#f::(iiR^ 

83%) 0 

MS=582 T'lWftt-aLfco 
14^301 degCo 



[0123] 
Cfc 18] 




[0124] 

Sttfl l(ft*tt C-209 

^BEftl 1 T?*e>*lfc 2,6-v?P^E-9,10-v7x- 
;U7>h^-i?> 0.82g(1.7mmol)<t. TK3?ff fli* 
^§?t^*<*(B-l) 

[0125] 

[ft 19] 



[0122] 

synthesis example 2 (2 and 6 -di iodo -9,10-biphenyl 
anthracene synthesis ) 

Under nitrogen , 8 -hour it reacted with 145 deg C 2 and 6 
itacquires with synthesis example 1 - [jiburomoo ] 9 and 10 
-biphenyl anthracene 4.98g (10 mmol ) with, potassium iodide 
41.73g (251 mmol ),copper iodide 15.86g (83 mmol ) in 
addition to hexamethyl phosphoric acid triamide of 30 ml . 

It discharged after reaction termination , and in 1 normal 
hydrochloric acid solution it filtered theprecipitation which it 
occurs, water wash did. 

After that methanol wash it did, only soluble fraction V. 
recovered in chloroform . 

^: 

After solvent removal , yellow powder of 4.93 g 2 and 6 -di 
iodo -9,10-biphenyl anthracene were acquired(yield 83% ). ., 

It agreed with object compound with MS =582. 

melting point 301 deg C. 

[0123] 

[Chemical Formula 18] 



[0124] 

Working Example 1 (Synthesis of compound C-209 ) 

2 and 6 -dibromo -9,10-biphenyl anthracene 0.82g where it 
acquires with synthesis example 1 (1.7 mmol ) with, 
thebelow-mentioned aromatic boron derivative (B-l ) 

[0125] 

[Chemical Formula 1 9] 
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[0126] 

1.32g(3.6mmol) , 'J > i = A 'J »> i 
1 .50g(7. 1 mmol), xh7*X(h'J 37x~ JU^X? 
-f/)/*7V^A 0.09g(0.08mmol)£ 12ml <D$£Jg 

N,N-i?>T;u*;uA75Klcjliix,S*T. 100 
deg CTf 6 

l»7-teh>!B3feU 1.18g©llfe»*«(D 2,6-tf 
X{4-(N,N-v7x-;UT^ypx-;U}-9,10-v^ 

x-;uT>h7-b>*»fc(iS* 86%)o 

MS^816"CB»*t-aLfco 
Sfc-fe'fa-l^ttii DSC-20 ICcky**»» 

•faiSLfctC5 % #^x(EM*(Tg)f4 171 
deg C. 440 deg C £*£HlMi£*Lfco 

[0127] 
[ft 20] 




[0126] 

1.32 g (3.6 mmol ), tripotassium phosphate 1.50g (7.1 mmol ), 
tetrakis (triphenyl phosphino ) palladium 0.09g (0.08 mmol ) 
in addition todrying N,N- dimethylformamide of 12 ml , 
under nitrogen , 6 -hour reaction it did with 100 deg C. 

After reaction termination , it filtered precipitation which is 
formed, water washing , hot acetone Kake washing did, 
yellow powder of 1.18 g 2 and 6 -bis {4 - (N,N- 
diphenylamino ) phenyl } - acquired9 and 10 -biphenyl 
anthracene (yield 86% ). 

It agreed with object compound with MS =816. 

In addition with Seiko Instruments Inc. (DB 69-058-2077 ) 
supplied DSC-20 when differential thermal analysis it does, 
glass transition temperature (Tg ) 171 deg C, melting point 
440 deg C showed very much high value. 

[0127] 

[Chemical Formula 20] 



-2 0 9 ) 



[0128] 

^mmmvnm. uv/* % />ft#tftofc 

S# 3xl(r 6 Torr BlTIC<E**-C»Mk#>^ 



MmftOlK&f&lt 7.0 x 10' 7 Torr(^ 9.3xl0* 5 Pa) 
T\mm&m 0.1nm/»"eRJI 98nm (D-fTC 



[0128] 

Next, glass substrate with acetone with ultrasonic cleaning , 
pure water with water wash , isopropyl alcohol is driedwith 
ultrasonic cleaning , dry nitrogen , after washing UV/ozone , 
until it installed inside the vacuum vapor deposition 
equipment , degree of vacuum inside equipment 3 X 
10<sup>-6</sup>Torr or less ago, exhaust it did makinguse of 
oil scattering pump . 

You inserted compound (C-209 ) in ceramic crucible , heated 
with tantalum line heater of periphery of crucible and did 
vapor deposition . 

degree of vacuum at time of vapor deposition with 7.0 X 
10<sup>-7</sup>Torr (Approximately 9.3 
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*(i|*)«o*n««^»«fitit(Ac.i)Sffl^ 

XM%UztZ.h. 5.27eV <DfiI£*Lko 

e;Sft 363nm T* 486, 536nm (Dfgfttf * 
Lfco 



SH&0IJ 2(ft*«J C-309 (D^fiE) 
(B-l)©ftbyiCTB*«lE***IM{*:(B-2) 




(B-2) 



xl0<sup>-5</sup>Pa ), membrane thickness 98nm beingeven 
with vapor deposition rate 0.1 nm/sec , acquired transparent 
film. 

When ionization potential of this thin film specimen was 
measured Riken Keiki Co. Ltd. (DB 69-057-3670 ) make 
making useof ultraviolet light electron analyzer (AC-1 ), 
value of 5.27 eV was shown. 

In addition, when fluorescence of this thin film specimen was 
measured, light emitting peak of486,536 nm was shown with 
excitation wavelength 363nm . 

Working Example 2 (Synthesis of compound C-309 ) 

In place of (B-l ) below-mentioned aromatic boron derivative 
(B-2) 

[0129] 

[Chemical Formula 21] 



[0130] 

*ffl^fciani**«E«i i t^fflzsmu U2 g 

ffl*fe»*ttG> 2,6-eX{4-(N,N-v(p-hU;i/)7 
Sypx-;i/}.9,10-v^x-jUT>h^-tr>^t# 
fc(4Jl* 79%) 0 

MS=872"CBM»t-aLfco 

ztzt^-n+ftm Dsc-20 izMTT.mm'A 

deg C t*iESl^fi*«Lfco 



353 deg Co 
[0131] 
lit 22] 



[0130] 

Other than using, it synthesized in same way as Working 
Example 1 , the amber powder of 1 .32 g 2 and 6 -bis {4 - 
(N,N- di (p- tolyl ) amino ) phenyl } - acquired 9 and 10 
-biphenyl anthracene (yield 79% ). 

It agreed with object compound with MS =872. 

In addition with Seiko Instruments Inc. (DB 69-058-2077 ) 
supplied DSC-20 when differential thermal analysis it does, 
glass transition temperature (Tg ) 162 deg C showed very 
much high value. 

melting point 353 deg C. 

[0131] 

[Chemical Formula 22] 
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[0132] 

fcfc*(C-2O9)£0«(::^b£1ll(COO9)£fc75 
#7X*fi±IClglll 78nm 



fci:^ 5.05eV (DM^^Lfcc 
Hl« 3«b*» C-229 <D£tfL) 

(B-i)©ft^yicTIE3f*«*'>*BiilH*(B.3) 

[0133] 
[lb 23] 



[0132] 

compound (C-209 ) with in same way, compound (C-309 ) 
was inserted in the ceramic crucible , membrane thickness 
78nm it was even on glass substrate and transparent film was 
acquired. 

When ionization potential of this thin film specimen was 
measured value of 5.05 eV wasshown. 

Working Example 3 (Synthesis of compound C-229 ) 

In place of (B-l ) below-mentioned aromatic boron derivative 
(B-3) 

[0133] 

[Chemical Formula 23] 



[0134] 

zmw-VLtutmrnm \ tmmiz^mu o.54 g 

— 7x-;uy5ypx-;i/}-9,io-v^x-;u7> 

h7-t?>£f#fc(J|X$ 55%) 0 
MS=916-CBW*t-aLfco 

Ztz-tZ^-m+ttM DSC-20 icj:y**tt» 
#fiBSLfct^5 % *7xe»aS(Tg)lt 170 
deg C, rt£ 436 deg C fc*fcSlMI£*Lfc 0 

[0135] 
lit 24] 



[0134] 

Other than using, it synthesized in same way as Working 
Example 1, the yellow powder of 0.54 g 2 and 6 -bis {4 - (N- 
(1 -naphthyl ) -N- phenylamino ) phenyl } - acquired 9 and 10 
-biphenyl anthracene (yield 55% ). 

It agreed with object compound with MS =916. 

In addition with Seiko Instruments Inc. (DB 69-058-2077 ) 
supplied DSC-20 when differential thermal analysis it does, 
glass transition temperature (Tg ) 170 deg C, melting point 
436 deg C showed very much high value. 

[0135] 

[Chemical Formula 24] 
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( C-229 ) 



[0136] 

^*Olf|ZA*l.^X*S±lcKJ5 84nm 



tztZh 5.31cV (Dfit^Lfco 

£f&m 2 IZX^Mz 2,6-v3-K-9,10-v^x 
-;U7>h^-b> 3.1g(5.3mmol)<fc. i>Z>Ji-)l>T 
5 > 1.2g(5.3mmol) % ft K * 'J ^ A 
1.7g(12.3mmol). Jflt» l.lg(I6.7mmol)£ 20ml 

to^.S^T, 180 deg CTM1 B#ffl£l£$1i: 
7-f-|C<fey«SL.0.94g <D 2-(N-(l-^-^^ 

^^N-^x-j^y^y^-^n^-^io-v^x-ju 

7>h7*>£f#fc(i|X^ 26%) 0 

l»b*lfc2-3— K-6-(N-(l-^^;U)-N-7x-;U) 
7 5 J -9,10- v7x-il7>h7t^ 
0.94g(1.4mmol) *TKSSK*^*R#i* 
(B-4)0.66g(1.9mmol), 

[0137] 

lit 25] 



( B-4) 



[0136] 

compound (C-209 ) with in same way, compound (C-229 ) 
was inserted in the ceramic crucible , membrane thickness 
84nm it was even on glass substrate and transparent film was 
acquired. 

When ionization potential of this thin film specimen was 
measured value of 5.31 eV wasshown. 

Working Example 4 (Synthesis of compound R-71 ) 

Under nitrogen , 1 1 hour it reacted with 1 80 deg C 2 and 6 -di 
iodo -9,10-biphenyl anthracene 3.1g where it acquires with £\ 
synthesis example 2 (5.3 mmol ) with, diphenylamine 1.2g , x 
(5.3 mmol ), potassium carbonate 1.7g (12.3 mmol ),copper v 
powder 1 . 1 g ( 1 6.7 mmol ) in addition to tetraethylene glycol 
dimethyl ether of 20 ml . 

After reaction termination , it added methanol , filtrate 
recovered. 

After that, it refined with column chromatography which uses . 
silica gel , acquired 2- (N- (1 -naphthyl ) -N- phenyl ) amino 
-6-bromo -9,10-biphenyl anthracene of 0.94 g (yield 26% ). 



2 -iodo -6- where it acquires (N- (1 -naphthyl ) -N- phenyl ) 
amino -9,10-biphenyl anthracene 0.94g (1.4 mmol ), 
below-mentioned aromatic boron derivative (B-4 ) 0.66 g (1.9 
mmol ), 

[0137] 

[Chemical Formula 25] 




[0138] 

Th^+Xfh'J^x-^^^X^^/V^vOA 
0.03g(0.03mmol)£ 10ml CDHUX^i: 3ml <D 2 



[0138] 

tetrakis (triphenyl phosphino ) palladium 0.03g (0.03 mmol ) 
in addition to toluene of 1 0 ml and the mixed solution of 2 
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mmT, 90dcgC-e5lft|H|fiIi63?-&fc o 
»«EB4*,J»^y-;uBaL,o.94g CDH± 

-6-{4-(N-(l-^-^^;U)-N— 3?x-;UT^y)^x- 
;U}-9,10-S?^i-jU7>hv-b>*#fc(i|Jl* 



[0139] 
[ft 26] 




( R-7 1 ) 



normal sodium carbonate aqueous solution of 3 ml , under 
nitrogen , 5 hours it reacted with90 deg C. 

After reaction termination , precipitation which is formed was 
filtered, the toluene-soluble fraction was acquired. 

After solvent removal , hot methanol Kake washing it did, 2 - 
(N- (1 -naphthyl ) -N- phenyl ) amino -6- of the yellowish 
earthen color powder of 0.94 g {4 - (N- (1 -naphthyl ) -N- 
phenylamino ) phenyl } - acquired 9 and 10 -biphenyl 
anthracene (yield 80% ). 

[0139] 

[Chemical Formula 26] 



[0140] 

MS=840T*Sl^t-&Lfc o 

£fc-fcf=l-*Ttt§| DSC-20 iZcfcyjFSJfttf 
«f;ffl^Lfc<tZ5,^X$^SJg(Tg)li 158 
deg C £*IE»lMi6£*Lfco 

^6olSlCA*l,* J 7X*S±ICRJi 67.5nm 



fcirZ^ 5.12eV ©tt£SLfc 

[0141] 

HJS0J5 



B 3 l::*r*fc£**S*««JM63fc**£ 

*7Xi«x 1 ±(=^>S?^A-XXHftft(ITO) 
3HWIIR$ 120nmJt»Lfct(D(v^V^^ 

t^T 2mm «|iSCDXh^>r^ > (C/\ 0 ^-->^Lr^ 
S 2 S»fiELfco 



[0140] 

It agreed with object compound with MS =840. 

In addition with Seiko Instruments Inc. (DB 69-058-2077 ) 
supplied DSC-20 when differential thermal analysis it does, 
glass transition temperature (Tg ) 158 deg C showed very 
much high value. 

It is a asymmetric shape which aromatic connecting group 
one was pulled out from compound (C-229 ), but Tg 
excessively did not go down, heat resistance wasmaintained. 

compound (C-209 ) with in same way, compound (R-71 ) was 
inserted in the ceramic crucible , membrane thickness 67.5nm 
it was even on glass substrate and transparent film was 
acquired. 

When ionization potential of this thin film specimen was 
measured value of 5.12 eV wasshown. 

[0141] 

Working Example 5 

organic electroluminescent element which possesses structure 
which is shown in Figure 3 wasproduced with method below. 

On glass substrate 1 patterning doing thing (Geomatec Co. 
Ltd. (DB 69-066-3968 ) supplied ;electron beam film 
formation item; sheet resistance 15:oa ) which indium * tin 
oxide (ITO ) transparent conductive film 120 nm is 
accumulated in stripe of 2 mm width making use of 
conventional photolithography technology and hydrochloric 

~ ~: j ~*„u:—,. u r a ^ 
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fee 

7K'JX-x^(G-l);a*¥^^» 25000;^ 
X$E*££Jt 199degC) 

[0142] 

[lb 27] 




acid etching , it formed anode 2. 

With acetone with ultrasonic cleaning , pure water with water 
wash , isopropyl alcohol in order of ultrasonic cleaning after 
washing, drying ITO substrate which pattern formation is 
done with the nitrogen blowing , you washed lastly ultraviolet 
light ozone . 

Next as anode buffer layer 3 aromatic diamine content 
polyether (G-l ); weight average molecular weight 
25000;glass transition temperature 199 deg C) 

[0142] 

[Chemical Formula 27] 



(G-1) 



[0143] 

&IS % *<D 10 fi*%(7)T^-fe^-(M) 

[0144] 

[it 28] 

Br 



[0143] 

And, acceptor of 10 weight % (J-l ) 
[0144] 

[Chemical Formula 28] 



B 



r Br 

CJ-1) 



[0145] 



[0145] 

With below-mentioned condition , spin coating it did on 
theabove-mentioned glass substrate : 



mm 


1, 2-yi70PI^ 


solvent 


1 and 2 -dichloroethane 




30[mg/ml] 
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coating solution concentration 


30 fmg/ml ] 






xtf-j-EllB* 


2500[rpm] 






spinner rotation rate 


2500 [rpm ] 


*t?-)-mmm 


25[fl>] 






spinner rotation time 


25 [second ] 










drying condition 


90 min natural drying 



±Ka>XfcT:/3— Hc<fciJ 30nm ©BW0*a- 

SAA(DJK£&*< 2x i0' 6 Torr BTFlCftft 

*itz % TE*JtSC(C-209)Tfa**L*<b^»*€ 
OISCDJIH© Ta ttfc--$r--eiiiffti/Cj|ffiS 

Sftfta) Jlgfili 1.3 x lO^Torr Tf&ofco 

Z<D JsSlCLT, IRV 40nm ® jETLtt&JI 4 £|£ 
fLfco 

*»I»IHH* 5 » 1 »Tffcofc 0 

[0147] 

lit 29] 



uniform thin film of membrane thickness of 30 nm was 
formed by above-mentioned spin coating . 

Next substrate which above-mentioned polyether application 
film formation is done wasinstalled inside vacuum vapor 
deposition equipment . 

After doing roughly exhaust of above-mentioned equipment 
with the oil rotary pump , until degree of vacuum inside 
equipment becomes 2 X 1 0<sup>-6</sup>Torr or less , 
exhaust itdid making use of oil scattering pump which has 
liquid nitrogen trap . 

Heating compound which you inserted in ceramic crucible 
which is arrangedinside above-mentioned equipment , is 
displayed with thebelow-mentioned structural formula 
(C-209 ) with Ta line heater of periphery of the crucible , it 
evaporated inside vacuum vessel . 

degree of vacuum when evaporating was 1 .3 X 
10<sup>-6</sup>Torr . 

This way, positive hole transport layer 4 of membrane 
thickness 40nm vapor deposition was done. 

vapor deposition time was 5 min 1 second . 

[0147] 

[Chemical Formula 29] 
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( C-2 0 9 ) 



[0148] 

Lr.mTroffiitiCIC^-rT^S-^AO) 8-t 
Kn*v*/"J>S§i*(E-l) 

[0149] 

lit 30] 




[0148] 

Continuously, with similar operation, aluminum which is 
shown in the structural formula below as material of light 
emitting layer 5, 8 -hydroxy quinoline complex (E-l ) 

[0149] 

[Chemical Formula 30] 



[0150] 

£££ 270-276 deg C, E£Jt 1.1 x lO^Torr. 
3£*&ft 0.1~0.2nm/^T:\ 2 'A 53 IMIJtLT. 
mm 30nm "PlBJtfl 5 A<»&*lfc 0 

Tiaic^-rii3t(D;u^b>(D-i) 

[0151] 

[lb 313 



( D-l ) 




[0150] 

With temperature 270-276 deg C, degree of vacuum 1 .IX 
10<sup>-6</sup>Torr , vapor deposition rate 0.1 ~0.2nm/sec , 
2 min 53 second vapor deposition doing, light emitting layer;5 
acquired with membrane thickness 30nm . 

At that occasion, rubrene of structure which is shown on 
descriptionbelow (D- 1 ) 

[0151] 

[Chemical Formula 3 1 ] 



[0152] 

££#Ji 5 *l^b£%(E-l)IC*fLT 2.15 



[0152] 

In light emitting layer 5 with concentration of 2.15 weight % 
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^A<7) 8.tKn^>*/U>*i*(E-l)Sai»L 

Z<D<h#(D6o[£0)SJf li 284-287 deg C 0>ffi 

9K*«a}Jt£S»8.0x 10' 7 Torr, $*l$ffl[±2 
» 19 »T?feofc 0 

tt»fcLTK» 30nm <D*?M£li 6 
±|Hfl)iETL«Jiil, «XJI&lflt?ltaill£ 



[0153] 

Tx H4fi^*JH0V;*$£LT 2mm feCDXh^ 
-f?tt5/*K-TZ*fc . AS 2 (D ITO Xh^T 

MfcCDg^Jf 2X 10" 6 Torr ClTfcftftS'C* 

x>#-K*ffll^rK»0.3iiini:ft*ck3l-** 
^®B#(D»^ KI2 4.5 x 10" 6 Torr Tffcofco 

#— KSffll^T lOOnm <Dttff"e3K»Lfco 

7;U5-^ASS»e©JlffifiEI* 4.7 x 10 6 Ton\ 
XttttNl* 3 # 12 »-e*ofc 0 

[0154] 

&l±<D&\ZLX % 2mm x 2mm <D J &^X<T>%% 

zom+it. fzftmftmiztf 2.8V t«<, 

250mA/cm 2 (D^«3£T^3^ig||]Lfc<t^, 40 



with film thickness direction dope itdid in uniform vis-a-vis 
compound (E-l ). 

Continuously, 8 -hydroxy quinoline complex (E-l ) of 
aluminum vapor deposition was done as the material of 
electron transport layer 6. 

It controlled temperature of crucible of this time in range of 
284 -287 deg C. 

As for degree of vacuum at time of vapor deposition as for 8.0 
X !0<sup>-7</sup>Torr , vapor deposition time they were 2 
min 19second . 

electron transport layer 6 of membrane thickness 30nm 
acquired as result. 

When vacuum vapor deposition doing above-mentioned 
positive hole transport layer , light emitting layer and electron 
transport layer , you kept substrate temperature in room 
temperature . 

[0153] 

Here, removing element which did vapor deposition to 
electron transport layer 6, from insideone time vacuum vapor 
deposition equipment in atmosphere , as mask for cathode 
vapor deposition until the degree of vacuum inside equipment 
2 X 10<sup>-6</sup>Torr or less ago, in order ITO stripe of 
anode 2 and to cross, sticking with element , installing inside 
another vacuum vapor deposition equipment , stripe shadow 
mask of 2 mm width , to similar to organic layer exhaust it 
did. 

Consequently as cathode boundary surface layer in order to 
become film thickness 0.3nm lithium fluoride making use of 
molybdenum board , vapor deposition it did. 

degree of vacuum at time of vapor deposition was 4.5 X 
10<sup>-6</sup>Torr . 

aluminum vapor deposition was done with membrane 
thickness of 100 nm making use of molybdenum board next, 
as cathode 7. 

As for degree of vacuum at time of aluminum vapor 
deposition as for 4.7 X 10<sup>-6</sup>Torr , vapor 
deposition time they were 3 min 12second . 

[0154] 

Like above, organic electroluminescent element which 
possesses light-emitting surface area portion of size of 2 mm 
X 2mm acquired. 

When as for this element , light emitting start voltage 2.8 V is 
low, with constant current of 250 mA /cm <sup>2</sup> 
continuous drive does, brightness with 40 second laterwas 
96% of initial luminance . 
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14l*6.19cd/A-e&o*: 0 
[0155] 

mmme 

lis SiJ&fll 5 iHWicuriittSIMfeite*** 

zom^-it. mtftrmms.^ 2.4V 

250mA/cm 2 a>S*3tT?5lllK«lLfci:Z%, 40 

as-*atft«tttta>«Krefcft0*/*9ttt 

141* 6.53cd/A -Qfo-otzo 
<b^«B(C-309)©i»AI=J:y,e««Ea)(£T 

[0156] 

X1K0I7 

iEftiUiil 4 IC<b*«!(C-229)Sffll^*JSm 
I** HJS15IJ 5 4rHS«(::LT**«JMI63te** * 

Cflfft^-I*. &%Mtt«Eft< 3V fc«< % 
250mA/cm 2 ®£V9ET*&ttUILfeJ:::%, 40 

141* 5.97cd/A Trfeofco 



[)±<7)1ST 



fc*»(C-229)©»AI=J:y, BM1 

[0157] 
Ifctttt 1 

jETLtftSfli 4 IC, -^(rjIcfcl^T R'=R 2 =^ 
7'J-^T5>Si:LfcTIH1b^^(F-l)(**7X 
ts&lgj£ 135degC) 

[0158] 
[1b 32] 



brightness /current characteristic which is a slope of 
brightness -current density characteristic was 6.19 cd/A. 

By introduction of compound (C-209 ), light emission 
efficiency improved. 

[0155] 

Working Example 6 

Other than using compound (C-309 ) for positive hole 
transport layer 4, organic electroluminescent element was 
produced tosimilar to Working Example 5. 

When as for this element , light emitting start voltage 2.4 V is 
low verymuch, with constant current of 250 mA /cm 
<sup>2</sup> continuous drive does, brightness with 40 
second later was 99% of initial luminance . 

brightness /current characteristic which is a slope of 
brightness -current density characteristic was 6.53 cd/A. 

By introduction of compound (C-309 ), decrease of drive 
voltage wasachieved. 

[0156] 

Working Example 7 

Other than using compound (C-229 ) for positive hole v 
transport layer 4, organic electroluminescent element 'was 
produced tosimilar to Working Example 5. 

When as for this element , light emitting start voltage 3 V is 
low, with the constant current of 250 mA /cm <sup>2 </sup> 
continuous drive does, brightness with 40 second later 
was98% of initial luminance . 

brightness /current characteristic which is a slope of 
brightness -current density characteristic was 5.97 cd/A. 

By introduction of compound (C-229 ), decrease of drive 
voltage wasachieved. 

[0157] 

Comparative Example 1 

In positive hole transport layer 4, below-mentioned compound 
which is made R<sup>K/sup>=R<sup>2</sup>=diaryl 
amine group in the General Formula (I ) (F-l ) (glass 
transition temperature 135 deg C ) 

[0158] 

[Chemical Formula 32] 
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[0159] 

COSR^tt.SSftKlS&mEtf 3V, 250mA/cm 2 
ffl£«3lE-Cil«K«lLfcl$ffl.40 »*T?0» 
gli*Dffl»g© 97%-CftofcA<. 
ltWSfe©*#"e**»M3lE»tttt 3.90cd/A 

tm^tzo 



ft*»(F-l)l*ft**(C-229)lzHil!lLTL^* 
#,7:/h5*>*»KlI*75/*tf 2 M&L 

[0160] 

jetlmsh 4 icfc£*(R-7i)*ffli**jarti*, 

Ltzo 

zom+l*. **BBJ6«E^ 2.4V 
250mA/cm 2 (DS*a"t?il«B»Lfc^%, 40 
»*T?(D«lfll liSJfflS*© 98%-efcofco 



141* 7.52cd/AT?*ofc 0 
[0161] 



[ft 33] 




[0159] 

Other than using, organic electroluminescent element was 
produced to similar to Working Example 5. 

As for this element , when light emitting start voltage 
continuous drive doing with the constant current of 3 V, 
250mA /cm <sup>2</sup> , as for brightness with 40 second 
later it was 97% of initial luminance , but brightness /current 
characteristic which is a slope of brightness -current density 
characteristic 3.90 cd/A waslow. 

compound (F-l ) resembles to compound (C-229 ), but light 
emission efficiency decreased due tofact that amino group 
disubstituted has made directly anthracene skeleton . 

[0160] 

Working Example 8 

Other than using compound (R-71 ) for positive hole transport 
layer 4, organic electroluminescent element was produced 
tosimilar to Working Example 5. 

When as for this element , light emitting start voltage 2.4 V is 
low verymuch, with constant current of 250 mA /cm 
<sup>2</sup> continuous drive does, brightness with 40 
second later was 98% of initial luminance . 

brightness /current characteristic which is a slope of 
brightness -current density characteristic was 7.52 cd/A. 

aromatic group , R<sup>K/sup> and R<sup>2</sup> in 
General Formula (I ) just wasintroduced, compound (F-l ) 
nearly 2 -fold efficiency improved on onehand. 

[0161] 

[Chemical Formula 33] 



Page 96 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003146951A 



2003-5-21 



[0162] 

<.Stf>T*nre&*. 
[01] 

[B2] 

Lfc«a*riBBlT?fc<&. 
[B3] 

Lfc*awiiia-e*«. 
1 

s« 

2 
■ 3 
4 

jETUISJI 
5 

6 

7 



[0162] 

[Effects of the Invention] 

anthracene compound of this invention heat resistance is high, 
quite useful. 

In addition, because possesses various substituent and is 
possible , thevarious characteristic which is demanded can be 
shown. 

In addition organic electroluminescent element which is 
acquired with this invention has performance which is 
superior than element which includes anthracene compound 
of the prior public knowledge by containing specific 
anthracene compound , concerning, whicheverpoint such as 
light emitting start voltage and heat resistance of element . 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a model cross section which shows one example of 
embodiment of organic electroluminescent element . 

[Figure 2] 

It is a model cross section which shows another example of 
embodiment of organic electroluminescent element . 

[Figure 3] 

It is a model cross section which shows another example of 
embodiment of organic electroluminescent element . 

[Explanation of Symbols in Drawings] 

1 

substrate 

2 *. 
anode 



anode buffer layer 
4 

positive hole transport layer 
5 

light emitting layer 
6 

electron transport layer 
7 

cathode 
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[Figure 1] 



[Figure 2] 




[ED3] 



[Figure 3] 
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[0055] 
[Table 20] 
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Ar2 
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